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KCcTURING SEMICONDUCTOR MEMBER USING THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce metallic 
contamination from a reaction pipe, so as to suppress 
gas leakage and the deformation of the reaction pipe, 
and furthermore to suppress and unintended etching 
phenomenon. 

SOLUTION: In a heat treatment device with a second 
the (internal tube) 31 which is provided inside a first 
tube (reactor core tube) 32 and a heater, the first tube 
32 can be closed tightly and is made of crystal glass 
with a high shock-resistant property as compared with 
the second tube 31 . Then, at least the inner surface of 
the second tube 31 is made of nonoxidized silicon, and 
a gas channel is constituted so that gas is introduced 
into a treatment space inside the second tube 31, 
without passing through a surface that is heated by a 
heater and consists of high-temperature silicon oxide. 
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i .>3:/v*\ g»tJI£l&*LfcS i *x/v*\ 5£ 

[00 8 0] tt^T. Xms 3 T?I4. iElSS 1 , S 
2Tffl*Lfc$IUfcJ:tf8 2<0a^«:iff»fc» *fc(4, 

% l wSW^Ii 9 £fr-£B£ tz\*m 2 (7)SW<0Bi 9 £fr 

JfOtftfi. J:9iv\ #3H, SO I«ilfitfl-»i«t 
fUMI-**^**, rwBB9T*(ifct\, Hi-. H£ 9 



[0 08 1] XgS4-Cf±, &9"g-fr£*l,fc!gl 

(*g&#) £Bfc*-r*o *%<#lt* 
2fI3Ifc9, — oli, $l£>&#<Dj{ffiA»P>x Wfi'J 

*J <t /* fctfx y f - V *ft£ if \Z X 9 , m 1 <DS*tO- 

(ft, SO 5 . 3gl0S$t4fcttJ&2 0»tt LTfU/B-t* 

[0082] tLt, *Stt£#Bfi*3*tfc7-fei'7!> 
(SOUS) Wv'UaVi (SOU) <D«BI4, ft 

TVS. -twT% ftcDIgS 5T*I4, X&bfcft&ail 

(c/.c5„ *tt?:ftlWll 0. 15nm» 

f, HI-. 0. 1 nmaTI--t5^ t t>T*#5, 
[008 3] inf^^->^^S^ffi*fJffltfc 
*»ftatf©IHiife^oVN-C, <t "9f¥L<iE'<2>„ 0 8 
Ic^1-«t9l-, XSS3it?fi. %\<n^Vih\. 
X, S i *tSft*»e>*S«Rl 3 1 £fflSL-C '>^< 
fct, ±«Etll-#7LH«Jt<73l 1 3 3*»«t5. - 
<0#?LKS i 14, Si X«SrHF**+^ll«<k*i"* 
^ilC±9»)«"C*6. lO-Um-lO 
n mmgOffgW^ 1 0" 1 n m~ 1 0 n mSg^KPS 

14, ^ B B B Si<73^2. 3 3 g/cm 3 ttt^T, H 
F 5 0-2 0%lC*flS**fc 9 > T^*-* 

muitm & w& l /t 9 , * «ft * * * w k -e, 

2. i~o. 6 g/cm 3 ©|Mlfc»lsS*5w4:#-C 
Z>Zttf*1MX-3bZ>o 

[0 0 8 4] P m\cid^Xit. PtlliW^l^^ 

ti4, (p + )"i-tt^ ttsuass (p~ ) i* 

BP*>, ^?Lgl4^nbWil^f4 : ^ 5 I^1"5r 
tic J; o X Um-f i> Z. t 9 . k H*»<0#te 

lclBS**i5t«)"Ctt*V\ #?LKSl 3 3I4*1*V 

0 fc/iV\ B*-(fc;j«tJ;9«riE$nfc*7LflSf«-»** 



(10). 
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[00 8 5] fcfc, ISS32 "Ctt. £?L«Jf 1 3 3 Jb 
in, <b t> lJio^^TLfMUS****©* l 2 3 
fcT&fc+a. **?LKHlft*^*#©« 1 2 3tt, 
**5/*A'j**fcJ:0#J*tfcllUI«s iff. #?LKS io 

I 3 SflJJHBltr^aftflsbfcJi'JJifOf^feffitfc 
SltftvS. SfcK, HUSSS i l 3 3±K«flS^y 
3 y|l22 fcHMNfc&KJ: 9 ^ . ¥fe6f f 

[0086] ISS3 3 T?tt, lW!5##?L«¥iNhPB S i 
(73^1 2 3fc»J*Lfc¥*#*BW>±Bi (B60 
E) 4r, ^2roMl 2 l©il (W9-fr*>*a5) 

2<75S«(i, Si, Si *KJbKIWfcS i K«r»j*Lfc 

[0 0 8 7] H8(CJi, ^2(OS«t^lcoS«irSr. 
f&tt5l 2 2£:frLTI£?>£fr*fc^7) 5 ^LTfc2> 

HtMl2 2», ft<Tt><fcv\ ii9£*>*lcRl. 
TI4, i^^(D»«^mi5.0 : B2tOS«CDFfllCli$ 30 
3*!c*ft^M0£*>£3rfcfcpr«-C*>5. 

[008 8] 3B6V^X. £ 1 1 3 1 <75gB«!|(75^® 

S5#t#?UCJf 1 3 3fcKi*U, #£?LKlMSflS i 

I I 2 3£Stti mini*, gfixELfcilO, 2o 

[00 8 9] SfU CD* jfcT'fi, m 1 1 2 1 £8B 

liO^iLT, #7L«S1 3 3£^ti!£*3 (ISS 
3 4) . gt^T, #?L«Sl 3 3^I^*LT^#?LK# 

a V«l 2 3^iH^« (ISS 3 5) . ft 40 

5 /iTyu^-^ffSJ-fflv^nS. $>TL'gmi> i Wrtti 



[0 0 9 0] !2«*Sm #K£Sifc5#?l«Jf 1 
3 3+-C»SfedliU-C, 08©IgS34O,t9/i« 

<i£*f5o #8H-*#fcfc u-ctt, Ape, §io»9,' * 

ft ; |»fe*»rt6*S-; BMtfc X 9#7LgS i Srflffl*»fe 
Bt^£-tf:#?LfCS i rttcrtHBfcjWtS** ; 'M^ftlc 

[00 9 1] ttV*T, IiS 3 ^2Wlgl 2 

1 n^MWiOm^Th^MM 1 3 3?r^y^^i/IC«t 

B2©I1S1 2 lfii]lcS@tfc#TLK->y =yf 
13 3^gfeti< > «S-*J»*T?*>S4?>tfs 

1 „ 0 3~[2 6CD^fi&ffl^T, TK^Sr-atfilTctt^ia 

[0 0 9 2] *%WX'mbtlZ*&#&WiX'l*. %2<0 
££l 2 1 i^feS S ill 2 3#fcttVl 2 2^ 

[009 3] ^dSttfc* l©Si 1 3 1 

ffisp»fl:«rtT5. I?tnil S£!(5 1 © S i HMSAS 
$131, fc^VMi, il>;Ol2(Olffil 2 1 i LTigffl 

[00 9 4] 

SM&nfig : 1 1 o oic, ^aBtra : 4 em * 

«^^Scfi : 1 ■ 0 V v hfr/ftO&ftX, *mT--J\< 

Hlw^ttSrffl^fc^SlCtS^i^it^L.fco 
f 3 l (Cfi, «Elcc VD3-r>f v^S i CSSrSfO 

[0 0 9 5] 

[*1 ] 
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mi otmmm 


+¥'J7^7^A (Msec) 


1 5 


28 



2{gl£&#£ftT*5 9 . **T=-yH^«fcS 

[0 0 9 6] (HJ601J2) Jttttti^O. 017QcmO 10 

K-T'S'fyf (10 0) s i ?^/n«E&, 4 
9%HF£*77i'7/i'=»-A'«:2 : lfl^LfcMt 

4 0 0tfl «pM»tea LT» ft*flfifc»V xgMb 
l^MLfc, ZLX. 1. 2 5%tf)HF**g»3 0 

RU 1 1 0 0 t CCD7k*#H^;T\ ffiSai©^?^ 20 

[0 0 9 7] §l#ft^r, yp^yy-^ 

fJS 3 1 0 nm± 5 n m©S^tf^Lfc, IW^Da 
->y =«>Dt*iiS:K{ktT, IWk^y =^«S:2 0 0 n 

mj&stfc. iwtsftfcfs*, m^ B B B '>y 30 

te2 i Onmi;/iofc. - ©*> ]) 3 >V^kmz.%M 

fc 0 K^btft-yj ayi)i^7tyy!) fe, 
#W#fflSCe, 1 1 0 O'C , Tni»#ra<0J»8i3£iSU 

10 0 9 8] /<efc\ rroSRftiS-ctt. 
Slt'-CE-fiU «*#*K:filfeU-(\ 1100*CT*1B# 



^r-t? >y y i o^y y = ft=.'^n<Dmm$:vtm l 

<nm&mWi<t> KgLT, »>!)3y^i7fy!/ic 
J:08fc*U !)i? hft#K-CJ;<Sfe#L*: 0 3Mg B 1r> 

/N±fc»R5ix, SO I **/N#f1s«£*ifc. 
[0 0 9 9] »R£;h.fclii*£gr>y =■ >-eO|g|J¥£ x Ert 

OfW2 10nm 1 tfbogr(i±7 nmffcofe. * 

ft©©il:o^t, 2 5 6X 2 5 6 (DSIJ^/K^ y hfS'J 

T\ ^rtt-eK 10. lnm, 9. 8nmffcofc. 4 

tz. *u>m&i:-*>(*>M»vm (sims) k 

#1. 2X10 18 /cm 3 t'fcofc, 

[Oioo] 12 6 (c* LfcJRaaKmc:, r 9 LTfftK 
SO I ^^/^li, tMP(-s A>o x lft^SO I £^'^> 

Sfficoiyy 3>z)^ijcdso i !)x/moso i issi, 

*5«t-t6mmP B 1RSt?|SjM^5J:5{-x *»0. $^^<D 

4 J ^t^ < fo4 1 'C,^* 5 -a-r5J:5l-L-C, S i 
©*-HCSIL, -fioso I ^^^ N W±lcii > 

*Frtro#H****Wl*Lfc8L fi££l 1 0 01C* 
4B#r B WJf Ltc<Dh. ffl^ &fiU 

&smu so 1 m<Dj&m%mfmmLtz 0 ittfc 
ro^aic me* 51-^tfcso 1 ?x^&, i2© 

[0101] 
[*2] 





02©Sftj8ia^e 




S^CX-y^^^ft (nm) 


8 


1 _ 


gcfrXy^ys/M (nm) 


1 


0 



O I StSdilffl-tSCilcj; 9, SO I iwxyf-y^ 
[0 10 2] 
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[0 1 ] *fSWJ- J:SiR«i3HSItO-flf!l*7Ki-|lfffiBlT» 
[0 2] W t mmMB.(DWifiMX'hZ>o 

[0 3] ^BMicxi>m2(Dmmmm<r>^Mnmwi<o 

[05] *&mc£z%4n£i& < vten<oi&!m£iW<o 
[0 6] ^m<o^5<DmM(oi^m^ir^mmmw.<o 
10 7] ^m<omm<r>Mm^x^mw^u<omm^ 20 

[0 8] **Wo3llfi©«t8lcJ;5il£WfrffWtw»Jt* 

[0 9] ^*<O^gSgwWfS0T*$>5.„ 
[010] t£*W$l&3l^gwB'rffi0"t*fc5 <) 

[011] mxnmi&mamowimm-eb&o 

[012] '^*(Ofi^S$ltt<73tfffi0T*fc5„ 
[013] ^*WS^SKttW»fffi0T'fc5 <) 



w 
1 

2 
3 
4 
5 
6 
7 



30 



8 
9 

1 0 
1 1 

1 2 
1 3 

1 4 

2 0 
2 2 
2 4 
2 6 

2 7 

3 1 
3 2 
3 3 
3 4 
3 5 
3 6 

3 7 

4 1, 
4 3 
4 4 
4 5 
4 6 
4 7 

4 8 

5 0 
5 1 , 
5 3 
5 4 

1 2 1 
1 2 2 
1 2 3 
1 3 1 
13 3 



2 5 's-frmt (0])>?) 

JFi?* (*iof) 

JfcffiP 
ISpSB 

$i£ffi (iS»Jh#) 
X (i5»Jh#) 

4 2 »ttS& 
SID 

5 2 u^/p 

JffioSt? (s i 
#?LSfJI 



[010] 



(TOTOnmrmrtrmr 



^1™ 



4 
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[115] 



[SI 6] 



37 35 




44 



2i 9 ^26 24 22 




17] 



[H8] 



Si %A<DmwmM 



S2 H2(DS«(DfflE 



S3 



S4 



S5 



IX. 



S31 



V////////A V//////A 



-133 
131 



<>122 
/^123 



-131 



S33 



— 131 



EZZZZZ r ZZZZ22ZZZZZ2^ 

^22 
— 121 



S34 



133 
3v1?3 
N22 

~121 



S35 



/ 12 Vl23 
^^-122 
-—121 



S36 



-123 
-122 
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